The anomalous chromomagnetic top quark moment arise from one loop corrections to the vertex ttg. We give explicit formulae for this anomalous coupling in the framework of the standard model, the two higgs doublet model and the minimal supersymmetric standard model. Finally, we compare the results for the anomalous coupling with the bound −0.03 ≤ ∆κ ≤ 0.01 coming from analysis of b → sγ process where the gluon is on-shell and we study the allowed region of parameters of the models under consideration.
The top quark is the heaviest fermion in the standard model (SM) with a mass of 174±5.2 GeV, and soon will be available experimental studies of the top quark properties, mostly the envisaged high precisions open a new rich field of top quark phenomenology. In the framework of the SM, the couplings of the top quark are fixed by the gauge symmetry, the structure of generations and the dimension interaction Lagrangian. This makes the top quark a place to search for new physics beyond the SM. Anomalous couplings between top quark and gauge bosons might affect top production and decay at high energies, as well as precisely measured quantities with virtual top quark contributions [1, 2, 3] .
Modifications of the SM couplings can be traced back to dimension operators in the effective Lagrangian description valid above the electroweak symmetry breaking scale, but they would be in principle of the same order as the other dimension 5 and 6 couplings below the electroweak scale. By means of the dimension 5 coupling to one on-shell gluon, the anomalous chromomagnetic dipole moment of the top quark is defined as
where g s and T a are the SU(3) c coupling and generators and ∆κ is identified with the anomalous chromomagnetic dipole moment of the top quark.
The effects due to ∆κ = 0 were examined in flavor physics as well as high top cross section measurements [1, 2, 3, 4, 5] . In the latest case the differential cross section of gg →tt was calculated and the parton-levelqq →tt which is the dominant channel at Tevatron energies [3, 4, 6] . They depend on the anomalous chromomagnetic moment forqq in a quadratic way and for gg in a quartic power. The combined effects of the chromomagnetic and the chromoelectric dipole moment of the top quark were investigated in reference [2] on the reaction pp → ttX. Also, previous analysis have shown that the differential cross section is sensitive to the sign of the anomalous chromomagnetic dipole moment because of the interference with the SM coupling and this can lead to a significant suppression or enhancement in the production rate [3] .
On the other hand, thettg coupling correction to the total top quark production cross section at Fermilab was calculated by Stange et.al [4] . In the framework of the SM, they found that the correction is less than 2.4% which is much less than the uncertainty in the cross section. Also, they found that in the general two higgs doublet model (2HDM), corrections can be significantly enhanced, as large as 20%. And in particular, for the minimal supersymmetric standard model (MSSM) the corrections of the higgs sector never exceed 20%. Finally, respect to the cross section of the top quark production, the genuine supersymmetric electroweak corrections tottg vertex were calculated [7, 8] . They found that for tan β > 1 and the bottom-squark mass < 150 GeV the correction can exceed 20%. Reference [9] evaluated the supersymmetric QCD corrections to single top quark production and they found that the combined effects of supersymmetry and SM might reach the 10% for small tan β.
It has been pointed out that ∆κ would be more easily probed at the LHC than the Tevatron, which is about a factor of three better, getting sensitive to values of ∆κ as small as 0.03 [3, 6] . Further, non-QCD radiative corrections on the tt production at the LHC is 2.5% when only include the SM prediction with a Higgs boson mass ∼ 100 GeV. For the general 2HDM is less than 4%, for SUSY electroweak one-loop corrections less than 10%
and if only SUSY QCD one-loop corecctions are considered, about 4% [10] .
Since the anomalous chromomagnetic dipole moment of the top quark appears in the top quark cross section is possible to estimate the constraints that it would impose on the ∆κ due to uncertainties [3] . For the Tevatron at L = 100 pb −1 , Rizzo et.al obtain the range −0.114 ≤ ∆κ ≤ 0.5 at the 95% C.L. and for the LHC, the anomalous coupling is constrained to lie in the range −0.09 ≤ ∆κ ≤ 0.1. Similar range is obtained for the future NLC [3] .
Also the influence of an anomalous ∆κ on the cross section and associated gluon jet energy for ttg has been analized. Events produced at 500 GeV in e + e − colliders, making a cut on the gluon energy of 500 GeV and integrated luminosity of 30f b −1 lead to a bound of −2.1 ≤ ∆κ ≤ 0.6. Finally in this context, Rizzo [3] showed that the top quark p t and M tt distributions are the most sensitive observables to non-zero values of ∆κ that could be as small as 0.03.
Respect to experimental information from the Tevatron is possible to get a limit on the ∆κ. Following the reference by F. del Aguila [11] and assuming that the only non-zero coupling is precisely the chromomagnetic dipole moment of the top quark, we find from the collected data that the allowed region is |∆κ| ≤ 0.45.
We call now the attention respect to the point that although the vertex ttg is involved in the top pair production, the anomalous factor would be measured at transfered momentum different from zero that means a gluon boson off-shell. Anomalous couplings of the top quark to on-shell gluons would modify the rate for B → X s γ [12, 13] . involve the anomalous coupling, to the CLEO measurements is possible to get an allowed region for this anomalous coupling [12, 13] . Using the recent data from CLEO collaboration for the branching fraction of the process B(b → sγ) = (3.21 ± 0.43 ± 0.27) × 10 −4 [14], we update the previous analysis done in reference [13] and get the new allowed region for the anomalous chromomagnetic dipole moment of the top quark to be −0.03 ≤ ∆κ ≤ 0.01.
Our aim is to evaluate the contribution at the one loop-level to the anomalous chromomagnetic dipole moment of the top quark in different scenarios with the gluon boson on-shell. We study the region of parameters of the different frameworks where ∆κ is the order of the bound gotten from the analysis done for the b → sγ process [13] .
Beginning with the SM, the tipical QCD correction through gluon exchange implies two different Feynman diagrams: the first one is equivalent to the QED contribution where the external gluon is coupled to the fermion line in the loop and in the second one the external gluon is coupled to internal gluons due to the non-abelian character of the SU(3) color group. After the explicit calculation of the loops, we find that the second diagram does not contribute and the final result is,
noting that its natural size is of the order of α s /π similar to the QED anomalous coupling where we have a factor −1/6 coming from the color structure in the diagram,
The other possible contribution in the framework of the SM comes from electroweak interactions. The relevant contributions occur when neutral Higgs boson and would-be Goldstone boson of Z are involved in the loop.
where
The SM contribution is showed in figure 1 where we have added the QCD contribution (2).
We note that the behaviour for a large Higgs boson mass is decoupled and it lies inside the allowed region for ∆κ coming from b → sγ.
The contributions within a general 2HDM will be different from the SM contributions because of the presence of the virtual five physical Higgs bosons which appear in any two
Higgs doublet model after spontaneus symmetry breaking:
. Therefore, 2HDM predictions depend on their massses and on two mixing angles α and β. For small β, the charged Higgs boson contribution is supressed due to its mass which would be large [3, 4] and the natural suppression of the bottom quark mass.
The expression for the contribution of the neutral Higgs bosons is given by
where λ itt are the Yukawa couplings in the so-called models type I, II and III [15] . Table 1 shows the couplings in the usual convention [15] . The Yukawa couplings of a given fermion for the changing couplings, therefore the parameters η ij ∼ 1 [16] .
to the Higgs scalars are proportional to the mass of the fermion and they are therefore naturally enhanced in this case.
We show in figure 2 the allowed region (top-right) for the plane tan β vs m H using equation (4) and assuming that ∆κ is −0.03 ≤ ∆κ ≤ 0.01 from b → sγ [13] . We fix the following In this case we only find cuts with the upper limit for ∆κ from b → sγ.
Our last task is to calculate the anomalous chromomagnetic dipole moment of the top quark in the framework of the MSSM. We only consider the SUSY QCD contribution which is generated from the exchange of gluinos and squarks. The squark sector in the model presents mixing between them and this mixing is particularly relevant in the case of the squark top because the top quark mass is involved. In this case is possible to neglect the family mixing and consider only the mixing between the superpartners for the left-and right handed top quark. The mass eigenstates are given bỹ
with R ab the rotation matrix which diagonalize the stop mass matrix
whereM Q,U are the soft SUSY breaking terms, µ is the coefficient of the bilinear Higgs term and A t is the trilinear soft SUSY breaking parameter. In this case, the mixing angle and the mass eigenstates are
where ∆m t =m
are the diagonal entries in the matrix (6) .
In this framework the SUSY QCD contribution arises from the exchange oft 1,2 and gluinos. The contribution for the virtualt 1 is
with the functions 
